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Description 

The present invention relates to a process and 
device for introducing an aroma into the headspace of a 
package containing a food product so that, on opening s 
the package, the consumer will smell the aroma. 

In some cases it would be desirable to introduce an 
aroma or fragrance into the headspace of a food pack- 
age in order to increase the smell of freshness and to 
stress the uniqueness of the food product so that, on 
opening the package, the consumer's appetite will be 
whetted on smelling the aroma or fragrance. 

A system comprising an aromatised gas has been 
developed by BOC for aromatising large rooms which 
are used for seminars or fairs, etc. However, we have 
surprisingly found that an aromatised gas may be used 
for introducing an aroma into the headspace of a food 
package to impart a desirable aroma and increase the 
smell of freshness on opening the package. 

According to the present invention there is provided 
a process for introducing an aroma into the headspace 
of a package containing a food product during the gas 
packaging of the food product which comprises intro- 
ducing a modified atmosphere into the headspace, and 
introducing a food acceptable aroma dissolved in a liq- 
uid food acceptable gas under pressure into the head- 
space of the package. 

The process of the present invention may be car- 
ried out using any commercially available gas packag- 
ing machines, e.g. automatic, semi-automatic or manual 
vacuum/modified atmosphere packaging machines 
(Multivac, Tiromat, Dixie Union, etc.), automatic or 
semi-automatic form-fill-seal machines (horizontal or 
vertical), or automatic or manual pouch packaging 
machines. 

The food product may advantageously be a chilled 
product, e.g. charcuterie, packed in a modified atmos- 
phere, for instance in a pouch or it may be a product 
suitable for ambient storage, e.g. a confectionery prod- 
uct such as biscuits. 

The introduction of the modified atmosphere into 
the headspace may be accomplished by firstly evacuat- 
ing the air from the package followed by introducing the 
modified atmosphere. Evacuating air from the package 
is accomplished by pulling a vacuum which is a conven- 
tional process as is the introduction of the modified 
atmosphere which usually consists of carbon dioxide or 
nitrogen or a mixture thereof, e.g. 20% C0 2 and 80% 
N 2 . Alternatively, the modified atmosphere may be intro- 
duced by gas flushing which causes the air in the pack- 
age to be replaced by the modified atmosphere. 

The food acceptable aroma is preferably of natural 
origin, is volatile and is preferably not substantially 
absorbed by the food product. Advantageously, the fra- 
grance of the aroma is similar to the fragrance of the 
food product in the package, e.g. a meaty fragrance for 
a meat product such as charcuterie. The aroma should 
be soluble in the liquid food acceptable gas. The food 



acceptable gas may be, for example, carbon dioxide or 
nitrogen. 

Preferably, the food acceptable aroma is dissolved 
in a food acceptable organic solvent before it is dis- 
solved in the liquid food acceptable gas. Examples of 
organic solvents are alcohols such as ethyl alcohol or 
animal or plant oils, e.g. peanut oil. The amount of 
aroma dissolved in the solvent may be from 2 to 30%, 
for instance from 5 to 20% by weight based on the 
weight of the solution. The liquid food acceptable gas 
containing the food acceptable aroma is conveniently 
held in a gas container such as a gas bottle or gas cyl- 
inder, for instance, under a pressure which may be at 
least 20 bars, preferably from 30 to 250 bars and more 
preferably from 40 to 60 bars. The amount of food 
acceptable aroma in the food acceptable gas may be 
from 0.5 to 15%, for instance from 1 to 10%, by weight 
based on the weight of the gas. 

The liquid food acceptable gas containing the food 
acceptable aroma is advantageously fed through a tube 
to a spraying nozzle positioned to enable it to spray the 
aroma into the headspace of the package. The tube 
may be made of any food acceptable plastics or metal 
material, e.g. stainless steel or polyvinyl chloride. The 
spraying nozzle may be a fixed nozzle, e.g. installed on 
the sealing tool of the packaging machine and sprays 
the aroma into the headspace just before the package 
has been sealed, or it may be a movable nozzle such as 
a lance which, after having sprayed the aroma into the 
headspace, retracts from the package just before it is 
sealed. 

Advantageously, a valve is situated in the tube to 
control the distribution of the aroma, the time of opening 
of the valve being set to correspond to the required 
amount of the aroma. The amount of liquid food accept- 
able gas containing the food acceptable aroma intro- 
duced into the headspace is usually from 5 to 40%, for 
instance from 1 0 to 30% of the headspace. The amount 
of liquid food acceptable aroma introduced into the 
headspace is usually from 0.5 to 10 milligrams, for 
instance from 1 to 5 milligrams. The valve is preferably 
adapted to open and close very quickly, e.g. less than 2 
seconds and more usually from 0.1 to 1 second. A suit- 
able type of valve is a solenoid valve. The valve may be 
integrated on, and controlled from, the packaging 
machine but, if desired, it may be operated by a sepa- 
rate system. The signal for introducing the aroma may 
be at the same time or later than the signal for introduc- 
ing the modified atmosphere. 

The liquid food acceptable gas containing the food 
acceptable aroma may be introduced shortly after or, 
advantageously, at the same time as the modified 
atmosphere into the headspace of the package. 

Preferably, the liquid food acceptable gas contain- 
ing the food acceptable aroma is introduced separately 
from the modified atmosphere into the headspace of the 
package. 

The present invention also provides an apparatus 
for introducing an aroma into the headspace of a pack- 
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age containing a food product during the gas packaging 
of the food product which comprises means for introduc- 
ing a modified atmosphere into the headspace, and 
means for introducing a food acceptable aroma dis- 
solved in a liquid food acceptable gas under pressure 
into the headspace of the package. 

The present invention also provides a device for 
introducing a food acceptable aroma into the head- 
space of the package during the gas packaging of the 
food product which comprises a tube one end of which 
is provided with a spraying nozzle adapted to spray 
aroma into the headspace of the package and the oppo- 
site end adapted to be connected to a supply of the food 
acceptable aroma dissolved in liquid food acceptable 
gas under pressure, and a valve situated in the tube to 
control the distribution of the aroma, the time of opening 
of the valve being set to correspond to the required 
amount of the aroma to be introduced into the head- 
space. 

The present invention will now be further illustrated 
by way of example only with reference to the accompa- 
nying drawings in which 

Figure 1 is a perspective view of aroma being intro- 
duced into filled trays at the sealing station using 
fixed nozzles, and 

Figure 2 is a perspective view of aroma being intro- 
duced into filled trays at the seating station using 
movable nozzles 

Referring to the drawings, each package comprises 
a bottom web in the form of a tray 10 having a bottom 
11, side walls 12 and a continuous flange 13 extending 
laterally from the upper edges of the side walls. The 
flange 13 is formed with prepunched holes 14 for vac- 
uum and modified atmosphere and prepunched holes 
1 5 for aroma gas. The trays may be constructed of a 
food acceptable plastics material such as polystyrene or 
polyvinyl chloride or other materials such as cardboard 
or aluminium foil. The trays are filled with slices of 
cooked ham 16 and are transported on a conveyor 
means (not shown) adapted to travel intermittently. 
Stainless steel tubes 17 connected at one end to a gas 
bottle containing a meat-flavoured food acceptable 
aroma dissolved in liquid carbon dioxide under a pres- 
sure of 50 bars (not shown) are provided with fixed noz- 
zles 18 (Figure 1) and movable nozzles 19 (Figure 2) 
attached to a sealing station 20 which forms part of a 
Multivac gas packaging machine (not shown). Solenoid 
valves 21 are positioned along the lengths of the tubes 
1 7 and are controlled by the packaging machine. A top 
web 22 made of a flexible plastics material is shown 
sealed to the flange 1 3 of some of the trays. 

In operation, the filled trays 10 arranged in two rows 
are conveyed intermittently in the direction of the arrow 
to the sealing station 20 where a group of four (two rows 
of two) stop. 



In the embodiment shown in Figure 1, just before 
the top web 22 is sealed to the flange 13, a vacuum is 
pulled through the prepunched holes 14 to evacuate air 
in the headspace and simultaneously there are intro- 

5 duced into the headspace a modified atmosphere con- 
sisting of 20% C0 2 and 80% N 2 through the 
prepunched holes 14 and aroma gas from the gas bot- 
tles via the tubes 17 and fixed nozzles 18 through the 
prepunched holes 15 controlled by a signal from the 

w solenoid valves 2 1 . Afterwards, the top web 22 is sealed 
to the flange 13. 

In the embodiment shown in Figure 2, just before 
the top web 22 is sealed to the flange 13, a vacuum is 
pulled through the prepunched holes 14 to evacuate air 

is in the headspace and simultaneously there are intro- 
duced into the headspace a modified atmosphere con- 
sisting of 20% C0 2 and 80% N 2 through the 
prepunched holes 14 and aroma gas from the gas bot- 
tles via the tubes 17 and movable nozzles 19 which are 

20 withdrawn from the headspace just before the top web 
22 is sealed to the flange 13. 

Afterwards, the sealed trays are transported away 
from the sealing station and the following group of four 
trays stop at the sealing station to be treated in a similar 

25 manner. 

Claims 

1 . A package headspace aromatisation process which 
30 comprises the step of introducing a food acceptable 

aroma dissolved in a liquid food acceptable gas 
under pressure into the headspace of a package 
containing a food product in which a modified 
atmosphere is introduced into the headspace of the 
35 package. 

2. A process according to claim 1 wherein the food 
product is a chilled charcuterie product. 

40 3. A process according to claim 1 wherein the intro- 
duction of the modified atmosphere into the head- 
space is accomplished by firstly evacuating the air 
from the package followed by introducing the modi- 
fied atmosphere. 

45 

4. A process according to claim 1 wherein the intro- 
duction of the modified atmosphere into the head- 
space is accomplished by gas flushing which 
causes the air in the package to be replaced by the 

so modified atmosphere. 

5. A process according to claim 1 wherein the food 
acceptable gas is carbon dioxide. 

55 6. A process according to claim 1 wherein the food 
acceptable aroma is volatile and is not substantially 
absorbed by the food product. 
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7. A process according to claim 1 wherein the food 
acceptable aroma is dissolved in a food acceptable 
organic solvent before it is dissolved in the liquid 
carbon dioxide. 

8. A process according to claim 1 wherein the liquid 
food acceptable gas containing the food acceptable 
aroma is held in a gas container under a pressure 
of at least 20 bars. 

9. A process according to claim 1 wherein the liquid 
food acceptable gas containing the food acceptable 
aroma is held under a pressure from 40 to 60 bars. 

10. A process according to claim 1 wherein the liquid 
food acceptable gas containing the food acceptable 
aroma is fed through a tube to a spraying nozzle 
positioned to enable it to spray the aroma into the 
headspace of the package. 

11. A process according to claim 1 wherein the spray- 
ing nozzle is a fixed nozzle installed on the sealing 
tool of the packaging machine and sprays the 
aroma into the headspace just before the package 
has been sealed. 

12. A process according to claim 1 wherein the spray- 
ing nozzle is a movable nozzle which, after having 
sprayed the aroma into the headspace, retracts 
from the package just before it is sealed. 

1 3. A process according to claim 1 wherein a valve is 
situated in the tube to control the distribution of the 
aroma, the time of opening of the valve being set to 
correspond to the required amount of the aroma. 

14. A process according to claim 1 wherein the valve is 
integrated on, and controlled from, the packaging 
machine. 

15. A process according to claim 1 wherein the liquid 
food acceptable gas containing the food acceptable 
aroma is introduced at the same time as the modi- 
fied atmosphere into the headspace of the pack- 
age. 

16. A process according to claim 1 wherein the liquid 
food acceptable gas containing the food acceptable 
aroma is introduced separately from the modified 
atmosphere into the headspace of the package. 

17. An aroma dispensing device introducing an aroma 
into the headspace of a package containing a food 
product during the gas packaging of the food prod- 
uct said device comprising means for introducing a 
modified atmosphere into the headspace, and 
means for introducing a food acceptable aroma dis- 
solved in a liquid food acceptable gas under pres- 
sure into the headspace of the package. 



18. The device of claim 17 comprising a tube one end 
of which is provided with a spraying nozzle adapted 
to spray aroma into the headspace of the package, 
and the opposite end adapted to be connected to a 

5 supply of the food acceptable aroma dissolved in 
liquid food acceptable gas under pressure, and a 
valve situated in the tube to control the distribution 
of the aroma, the time of opening of the valve being 
set to correspond to the required amount of the 

ro aroma to be introduced into the headspace. 

Patentansprttche 

1. Aromatisierungsverfahren fur den freien Kopfraum 
75 einer Verpackung, mit dem Schritt des Einbringens 
eines nahrungsmrtteltauglichen Aromastoffes, der 
in einem unter Druck stehenden, flussigen nah- 
rungsmrtteitauglichen Gas gelGst ist, in den Kopf- 
raum einer ein Nahrungsmittelprodukt 
20 enthaltenden Verpackung wahrend des Gasver- 
packens des Nahrungsmittelproduktes, wobei eine 
modifizierte Atmosphare in den Kopfraum der Ver- 
packung eingebracht wird. 

25 2. Verfahren nach Anspruch 1 , bei welchem das Nah- 
rungsmittelprodukt ein TiefkQhl-FleiscrVWurstwa- 
renprodukt ist. 

3. Verfahren nach Anspruch 1 , bei welchem das Ein- 
30 bringen der modifizierten Atmosphare in den Kopf- 
raum durchgefuhrt wird, indem zuerst die Luft aus 
der Verpackung evakuiert und anschlieGend die 
modifizierte Atmosphare eingebracht wird. 

35 4. Verfahren nach Anspruch 1 , bei welchem das Ein- 
bringen der modifizierten Atmosphare in den Kopf- 
raum mittels Gasspillen erfolgt, welches ein 
Ersetzen der Luft in der Verpackung durch die 
modifizierte Atmosphare bewirkt. 

40 

5. Verfahren nach Anspruch 1 , bei welchem das nah- 
rungsmitteltaugliche Gas Kohlendioxid ist. 

6. Verfahren nach Anspruch 1 , bei welchem der nah- 
45 rungsmitteltaugliche Aromastoff fluchtig ist und 

vom Nahrungsmittelprodukt nicht wesentlich absor- 
biert wird. 

7. Verfahren nach Anspruch 1 , bei welchem der nah- 
50 rungsmitteltaugliche Aromastoff in einem nah- 

rungsmitteltauglichen organischen Losungsmittel 
gelost wird, bevor er in dem flussigen Kohlendioxid 
gelost wird. 

55 8. Verfahren nach Anspruch 1 , bei welchem das nah- 
rungsmitteltaugliche Gas, welches den nahrungs- 
mitteltauglichen Aromastoff enthalt, in einem 
Gasbehalter unter einem Druck von zumindest 20 
bar gehalten wird. 
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9. Verfahren nach Anspruch 1 , bei welchem das nah- 
rungsmitteltaugliche Gas, welches den nahrungs- 
mitteltauglichen Aromastoff enthait, unter einem 
Druck von 40 bis 60 bar gehalten wird. 

10. Verfahren nach Anspruch 1, bei welchem das nah- 
rungsmitteltaugliche Gas, welches den nahrungs- 
mitteltauglichen Aromastoff enthait, durch ein Rohr 
einer Spruhduse zugefuhrt wird, die so angeordnet 
ist, da3 sie den Aromastoff in den Kopfraum der 
Packung sprQhen kann. 

11. Verfahren nach Anspruch 1, bei welchem die 
Spruhduse eine feststehende Duse ist, die auf dem 
Versiegelungswerkzeug der Verpackungsmaschine 
montiert ist und den Aromastoff in den Kopfraum 
gerade vor dem Versiegeln der Verpackung spruht. 

12. Verpackung nach Anspruch 1, bei welchem die 
Spruhduse eine bewegliche Duse ist, die sich, 
nachdem sie den Aromastoff in den Kopfraum ein- 
gespruht hat, aus der Verpackung zuruckzieht, 
gerade bevor diese versiegelt wird. 

13. Verfahren nach Anspruch 1, bei welchem ein Ventil 
in dem Rohr angeordnet ist, urn die Abgabe des 
Aromastoffes zu steuern, wobei die Offnungszeit 
des Ventiles entsprechend der erforderlichen 
Menge an Aromastoff eingestellt wird. 

1 4. Verfahren nach Anspruch 1 , bei welchem das Ventil 
in die Verpackungsmaschine integriert ist und von 
dieser gesteuert wird. 

15. Verfahren nach Anspruch 1 , bei welchem das flus- 
sige nahrungsmitteltaugliche Gas, welches den 
nahrungsmitteltauglichen Aromastoff enthait, zur 
selben Zeit wie die modif izierte Atmosphare in den 
Kopfraum der Verpackung eingebracht wird. 

16. Verfahren nach Anspruch 1 , bei welchem das flus- 
sige nahrungsmitteltaugliche Gas, welches den 
nahrungsmitteltauglichen Aromastoff enthait, 
getrennt von der modifizierten Atmosphare in den 
Kopfraum der Verpackung eingebracht wird. 

17. Aromastoff-Abgabevorrichtung, welche einen Aro- 
mastoff in den Kopfraum einer ein Nahrungsmittel- 
produkt enthaltenden Verpackung wahrend des 
Gasverpackens des Nahrungsmittelproduktes ein- 
bringt, wobei diese Vorrichtung Mittel zum Einbrin- 
gen einer modifizierten Atmosphare in den 
Kopfraum und Mittel zum Einbringen eines nah- 
rungsmitteltauglichen Aromastoffes, der in einem 
unter Druck stehenden, flOssigen nahrungsmittel- 
tauglichen Gas gelost ist, in den Kopfraum der Ver- 
packung aufweist. 



18. Vorrichtung nach Anspruch 17, mit einem Rohr, 
dessen eines Ende mit einer Spruhduse ausgestat- 
tet ist, welche zum EinsprOhen des Aromastoffes in 
den Kopfraum der Verpackung ausgebildet ist, und 

5 dessen gegenuberliegendes Ende mit einer Zufuhr 
fur den in einem unter Druck stehenden, flussigen 
nahrungsmitteltauglichen Gas gelGsten nahrungs- 
mitteltauglichen Aromastoff verbindbar ist, wobei in 
dem Rohr ein Ventil liegt, urn die Abgabe des Aro- 

w mastoffes zu steuern, wobei die Offnungszeit des 
Ventiles entsprechend der erforderlichen Menge an 
in den Kopfraum einzubringendem Aromastoff ein- 
gestellt ist. 

15 Revendications 

1. Precede d'aromatisation de I'espace libre d'un 
embailage, qui comprend l'6tape d'introduction d'un 
ardme compatible avec un aliment et dissous dans 

20 un gaz liquide sous pression, qui est compatible 
avec I'aliment dans I'espace libre d'un embailage 
contenant un produit alimentaire pendant I'embal- 
lage du produit alimentaire sous atmosphere 
gazeuse et suivant lequei une atmosphere modif iee 

25 est introduce dans I'espace libre de I'emballage. 

2. Procede selon la revendication 1, suivant lequei le 
produit alimentaire est un produit refrigere de char- 
cuterie. 

30 

3. Proc6de selon la revendication 1, suivant iequel 
('introduction de I'atmosphere modrfiee dans 
i'espace libre s'effectue en evacuant tout d'abord 
I'air de I'emballage et ensuite en introduisant 

35 I'atmosphere modified. 

4. Procede selon la revendication 1, suivant lequei 
■'introduction de I'atmosphere modified dans 
I'espace libre s'effectue par balayage par un gaz qui 

40 provoque le remplacement de I'air se trouvant dans 
I'emballage par i'atmosphere modif iee. 

5. Procede selon la revendication 1, suivant lequei le 
gaz compatible avec I'aliment est de Tanhydride 

45 carbonique. 

6. Proceed selon la revendication 1, suivant lequei 
I'arOme compatible avec ('aliment est volatile et 
n'est sensiblement pas absorbe par le produit ali- 

so mentaire. 

7. Proced6 selon la revendication 1, suivant lequei 
I'ardme compatible avec I'aliment est dissous dans 
un solvant organique compatible avec les aliments 

55 avant qu'il sort dissous dans Tanhydride carbonique 
liquide. 

8. Proced6 selon la revendication 1, suivant iequel le 
gaz liquide compatible avec I'aliment et contenant 
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I'ardme compatible avec I'aliment est conserve 
dans un recipient a gaz sous une pression d'au 
moins 20 bars. 

9. Procede selon la revendication 1, suivant lequel le s 
gaz liquide compatible avec I'aliment et contenant 
I'ardme compatible avec I'aliment est maintenu 
sous une pression allant de 40 & 60 bars. 

10. Procede selon la revendication 1, suivant lequel le 10 
gaz liquide compatible avec I'aliment et contenant 
I'ardme compatible avec I'aliment est envoy e par un 
tube & un ajutage de pulverisation positionne de 
maniere a lui permettre de pulveriser I'ardme dans 
I'espace libre de I'emballage. is 

11. Procede selon la revendication 1, suivant lequel 
I'ajutage de pulverisation est un ajutage fixe qui est 
instalie sur I'outil de fermeture hermetique faisant 
partie de la machine d'emballage et qui pulverise 20 
I'ardme dans I'espace libre juste avant que I'embal- 
lage sort ferme hermetiquement. 

12. Procede selon la revendication 1, suivant lequel 
I'ajutage de pulverisation est un ajutage mobile qui, 25 
apres qu'il a pulverise I'ardme dans I'espace libre, 

se retire de I'emballage juste avant que celui-ci sort 
ferme hermetiquement. 

13. Procede selon la revendication 1, suivant lequel 30 
une vanne est situee dans le tube pour commander 

la distribution de I'ardme, la duree d'ouverture de la 
vanne etant reglee de maniere qu'elle corresponde 
a la quarrtite requise de I'ardme. 

35 

14. Procede selon la revendication 1, suivant lequel la 
vanne est integree k et commandee par la machine 
d'emballage. 

15. Procede selon la revendication 1, suivant lequel le 40 
gaz liquide compatible avec I'aliment et contenant 
I'ardme compatible avec I'aliment est introduit en 
meme temps que I'atmosphere modrfiee dans 
I'espace libre de I'emballage. 

45 

16. Procede selon la revendication 1, suivant lequel le 
gaz liquide compatible avec I'aliment et contenant 
I'ardme compatible avec I'aliment est introduit sepa- 
rement de I'atmosphere modifiee dans I'espace 
libre de I'emballage. so 

1 7. Dispositif de distribution d'un ardme qui introduit un 
ardme dans I'espace libre d'un emballage conte- 
nant un produit alimentaire pendant I'emballage 
sous atmosphere gazeuse du produit alimentaire, 55 
(edit dispositif comprenant un moyen d 'introduction 
d'une atmosphere modifiee dans I'espace libre et 

un moyen pour introduire un ardme compatible 
avec I'aliment et dissous dans un gaz liquide sous 



pression qui est compatible avec I'aliment dans 
I'espace libre de I'emballage. 

18. Dispositif selon la revendication 17, comprenant un 
tube dont une extremite est equipee d'un ajutage 
de pulverisation congu pour pulveriser un ardme 
dans I'espace libre de I'emballage et dont I'extre- 
mite opposee est concue pour etre raccordee a une 
alimentation en un ardme compatible avec I'aliment 
et dissous dans un gaz liquide sous pression qui 
est compatible avec i'aliment et une vanne situee 
dans le tube pour commander la distribution de 
I'ardme, la duree d'ouverture de la vanne etant 
reglee de maniere qu'elle corresponde a la quantite 
requise de I'ardme devant etre introduit dans 
I'espace libre. 
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